PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2001 -283584 

(43)Date of publication of application : 12.10.2001 



(SDlntCI. 



GllC 11/22 
HOIL 21/8244 
HOIL 27/11 
HOIL 27/105 



(21) Application number : 2001-033986 

(22) Date of filing : 23.06.1 993 



(71) Applicant 

(72) Inventor : 



HITACHI LTD 

TAKEUCHI MIKI 
MATSUNO KATSUMI 
NAKAGOME YOSHINOBU 
AOKI MASAKAZU 



(54) SEMICONDUCTOR MEMORY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ferroelectric 
memory having similar constitution to a SRAM and also 
having high integration, high reliability, and high speed 
characteristics. 

SOLUTION: This memory comprises flip-flop circuits 
provided at intersections of plural word lines (WL13. 
WL13B) and data lines (DL13, DL13BX and in which 
accumulation electrodes of two capacitors are coupled 
respectively to information accumulation node (ST1 3, 
ST13B). a first potential and a second potential are 
applied to the accumulation electrodes of the capacitors, 
while a third potential (Vcc/2) is applied to a plate 
electrodes of the capacitors. The flip-flop circuit 
comprises a first inverter having a first input node 
(ST13) and a first output node (ST13B) and a second 
inverter making two nodes connected to the ST13 and 
the ST13B as a second input node and a second output 
node. On the other hand, the accumulation electrode of 
the one side of capacitors is connected to the ST13 and 

the accumulation electrode of the other side of capacitors is connected to the ST13B. 
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(54) i^m(D^m 



(57) [^i^] 

[M^^mi m^<D<7- h*i^ (WL 13, WL 1 3 B) 
t*g®C©7^-5'i^ (DL 1 3. DL 1 3 B) (7)35,^^1319: 

(ST 13. ST 13 8) \z^^m'^^n^y'J'y:fy 

ay:f\si^^^ts, ^^r/-^-^^(Dmmm.m\zf^imifLii 

m^zmsmiSL (Vcc/2) S:H3SD-r-5. 7Uiyy>'P 

yT'EiBStt, ^iA;^3y-H (ST 13) tmim:hy 

-K (ST13B) <&J#C>mi'r>A*-^t. STl 
3. ST 1 3B\zmfi^-^nrc--:><D/-iit:m2Af]y 
-h\ ^2W:*jy-Hi:-r-2)m2-f 

<^^4. -::^o=^-\'/^v^coSS«S**ST 1 3 te* 
©4^-\'/'<->^'ro|g«i«8i*<sT 1 3BtcSiKsn*. 




•Vss 



(2) 

1 

WIB^SC©^ U -t ^ "J -fe JKD=^^ -V ->i5' CDS 

^jy-K^rJtO^l-f >A--j5'<i:. MtS^ 1 y - F 
tcg^i^^ tifc^ 2 A;*? y - H i Wism 1 A;^ y - H icj* 
i^^nfcm 2 to:^i y- H 2 >y?-^' t 

CO 0 0 1] 

[0 0 0 2] 30 

i7 h U ■yi' . 7>yA • Ti'-feX • ;*^:U (FERA 

02«. C:®J;'5^cFERAM©— «ajiL.T. 
#IB¥3 - 2 8 3 1 7 6-^^®IC)£'<e.nTt.i-2)Tl/- 

A • Ti^-fe;^ • ;>t^:U (DRAM) tH^lfC, ;»^^ij-fe 

i^. iti:A«DL (j)lCSia!Ufc^, DL(j)SO* 
^«Vc c tf-S, T^i, -/U-hi^^Vc C/2W 

^titiui,^, -ys. '^)\'<D^m%mm^^^-r\z\t. rz 

x-^'iSgDL (j) ^OVtc^mLfc^. yo 
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■5. c:©8Snji*fl[«E<&, #BB¥3-2 8 3 

^?^e.*^;:tj;5fc. Tm^mm^^m-rm\z. ^mmw 
<D^m:^^^\il:^^^\z^^^(D-c. ffir^os«#>i*-*^ 

S!«^tilLI()f^©SfC2I5I©»ffiKte<£iJ:x-rilS 
m\Z^mt:mn-r^ C i:*tT#7&:< tTitfll ?.tlT 

w$>^rzib\z\t. ^mKt^ommtX'^itzif^tjif'^ 

^^omm'h^,^. ^mKm\z^o^mmf^m<^9;{t. ^ 
j^zfm^mLmm(D(&-r<Dmm^m»ir^:^miivx. 

2 8 3 1 7 6^i;^^fCtt> 'A<D:^miimm^ 

nxtis, rut^t,. mn<Dmi^m\z\t:/\^-hm^. 
■r^tinz±iiF ERAum^ji-^mmz^o^m^mm 

(D«ti:o *;t«v c c tc3ktUTt»-rti(DJg^t)«ffi*tK 
\znm^yi->t^t^\z. ±33FERAMi!)f^fC±0'P 
[0 0 0 3] 

[«l«*<<»StbJ;5<i:-r-5KI8] l^H^VUHi^, ±IBD 
RAM, FERAMp^ffl;^^T«, 

f^T««?&®i!»mbfc«, ^(DmmiZMfBVXFERA 

umi^x^m%mmi:vxi^m-r^£^m^&^, ^iz. 
^m<ommzj:^xmm-i)^:ty^miiu-:3rzWi-^. 

±aH:;^SCfCt3t»TDRAMiLTfflt»TV»<5WrafC 

«, ^Kmfljro:«-^i«-r^T i:^rs]fc}iiioTi.^^)<0T, 
^&<DmM^yizm\ m^mmt^r^x^tfnxL^ 
^z.ii\ztj.^. mrz. m^m^fj.^. ^mmtj-iyxj-A 

y ■/mmm^t:m^^rzTLmumj^ti^^\tm^h < ^^ct^ 

T, T.f'r-^ yif • 7>i^A • 7i7±7. • :*-=eV (SR 
AM) tFERAMt*ia*-^*3-a-/i:;&ffi*<. 
it#K¥l -6 6 8 9 9^ii«tC*3tiTSSg$nTI.>-5. 



( 3 ) 

3 

s RAM© 2 oolstt/ - H-E-n^en 

^£ :t > t^li L T ^ 5' giSgg 

to 0 0 4] 

> — p -v -> t *^ e. #|J5£ ^? ^ 

ic^y^c/x-'afir (ov) t-r-5fc«e>©^s c/u^^v 

-'jm^. mmmfSL^^m^. -fv—hm^m^m^ 30 

«Vcc/2tb. S!*-MLB#<07=-^i^yU5^ +— 
««it)l^i;<Vc c/2 tr*. J:0«Sfitt*(fi] 

SRAM\Z^ftiift::iziZi^WLifi$>i>. fj:*5, *;>ttU 

[0 0 0 5] 

=EU, ft t^liiDR AM tmmz. #»t/-K(Dm£ES: 

T'U- Km{St*3 J; t/^v^-^i^yjf^-v Vc c 
/2»c|S::tLT(.i^3a«<!:bT, ^i-SRte^ ^5 d i^t 

<fft)n^wr, ^mmi^mo^ifiit. isj^z^m^rnvm 
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• :/Di/'^Ty;i/ • U — H • :t>U • ><^:'J (EEPR 
OM) IC*5VJT#Ae)nTti-5S(llS. 10'm^D\ti> 
*^»C;^*t.U 0"|5I£A±i:^S$n«OT, #<0->X 
7^AfcPo1S;5:<jgfflT€rs. fci^a. Sift;^|5iSt»cJt 

'^T^^tbLiHis^t-ijsegf-^tv :/Di/^AicS-:?i.i 
^izmmx^^. mm^ymzit, nay-h-romis 

vc cd^^O virKT-r-setWf:, T'U-httte* 

^>-t^m\z. F ERAU(Dm.^mvW}mzvrzi)^^ 
T, ^mm»m\z^m:^\ii]hi.xfE,m^nrzTm^mm 
tiy'—s^mzmm-rtm. wm^-\^(^m^i:vx<Dm 

[0 0 0 6] 

[*sgfi«j] 6tT> *%Bjo— ll^iS0iJ<&Es^cJ;oi5^BJ•r 
h P L 1 <D®fir«, «(CV c c/2 fCH^^n-S. 

mmn»=¥^r/■^fy^'(Dwmy-\*sT nzii. m 

^W^Vc c SfcttO*<«jtSn-5. T^-^'i^SttDLl 
(J) *5j:t;tDLl (j) BCDStttt. :/Uf=--V-5?|Hl 
I^PCl (j) ^*-HiLX«S^g|Ai!)f^ii[m 

^T. vc c/'2{cfl^j#$ns, T^-^'isMictt. tait 

1fffi?&i^». iii|i-r-5fc«)<0-fe>XT>:7'SAl (j) 

oviz-:/v^^—:^-t^rzsf)izm^^^. 

[0 0 0 7] 0 3(i, la 1 Op^^rU-feJl/Tb— 

■r-5;t*. ^-r, yu^'-v-v'siiiaii^pcL 1 (^m-K* 

VC C*>e0IC:r-2). CIWSS;^, T^-^'i^^^iSV C C 

1 (i) COm^S-. 0 Vc hfC±tfS. dCT, V 
c htiVc c \Z< 'E>^'pfj.< t'bhy>':^7.ir<DL^\/'> 

*tVc cT»ofc«^»rtt, T^-^'ISDLl (J) 
(i*<DLi (j) Beo«{S[-r;&:to-feVc c/2 j;0-?»^ 
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5 ' 

i«<Xco. OT*^;t«-&fc«. DLi (j) © 

««l[ttDLl (j) BC< e,'<^^e<;&:«, Cl©«ffi 

M*-fe>x7>^sAi (j) -cmm. mmt^^tiz 
j;D. DLI (j) (Dmmt.wmy-]^<r)mmz—wii^ 

XV c c^fzitO i^U^, DLI (j) BOymmtDL 

1 (j) tR^ttofl^fc;^*. fiij. ±>x7>-:fiW] 

fflli^SAPl, •fe>X7>7'n5^-fr4^Jl/h5>vX^'©| 

m^sAN 1 sr-g-n^^nv c c*3J;j/o ic-rn«svi, 

JJ4±©!a;f^tJ:t). SJ^^tlfcy- H«SWL 1 (DC 10 

tctt, ■fe>:^T>:/s*?iKYS 1 (j) ©m-e^od^e, 

vchfcL, ma<^7'-5'^* I oi^fcSii^-rn«^ 

Vi. S^*-HiLi!jf^S-iSl7T-2)tc«. YS 1 (j) <D®fi 
*Vc h*»f,Ot::HLfc^, ^-KISWLl (i) <£rO 
SSfy- H S T 1 ««ffi*iS»#ii*Snfc 

^mxy'-'S'mti-^'bm^mzm'om^n^, pcli* 

VccJC, SAPl. SAN 1 S:-€-n-?-'tlO;teJ:ytVc 20 
©fltfi: (c?sf jtv L T^^«^M lets S ^iT ^c^ffi:)^ IS] 

mm/-)^<Dm9^mmiii.xfz»xtji<. mmmi^m<D 30 

[0 0 0 8] 04tt, S 1 ®;*^:'J-fe;i/T^— (r*5tt-5 

^ifi0ijt=:*5ttsfiffi<os#ift^T«, Sffiy- H s T 1 
oSirtfeAa&f^tciJiiT. m-^i^pcL 1 ^vc hTS^e 

^rnvTzm^^^mm^ A=E>j±)u\zm^)i.tsrctb. m 

^i^YSl (j) SOd^ev c hJC±tfS, z<D^m, 
7*— ^'Sl^tDL 1 (J) *5j;t^DLl (j) B©«{i*« 

ste-r^. 7-KiSWLi (i) itmmttstiftiKmiz 

$>^(DX. ±tBx-:$'i^M®fi:SetCit>y^j:oT, RlfS 
:*r|S)*tR^r4. J:©J:-5tcLT, «a©«^^>l*t3 
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firS:«^«^YSl (j) <Dm\iit\Z^O^^iZKm^it 

y-HsswLi (I) ^-Rt^mmzvxT'- 

[0 0 0 9] mSit. mi<D;A^\J±.)U7U-\Z^n 

iZthfji-oX, hP L 1 ttV c c/2 ■fe>X 

T>r<0«^iaSAP 1, SANl«0*J:t^Vc cfc 

WMittsti^, «-^«iPCLwii{t«, o*»ev 

(j) , DLI (j) BOm^iCttVc c/2fc:^U5^i' 
y-HST 1 S:7D-5=--<>;yi^!itLT, h# 
T'U-hPL l*5J:UJx-^'iS?:*DL 1 (j) . D 

LI ( i ) B <Dnts:itfimm\zv c c / 2 <Dmmz^i&it 

Lfee, '7_}.-i^wLl (i) (i=l. 2. • • • 
n) S:J«;^ffittfbb. ll«/-KSTl*yu-hPL 
1 traCVc c/2©«te<!:bT. ^)-«1tffi©»J#* J: 

mm*^imm{tmm^<D^i^mmzWi7-r^. *-r, -7 

-HiK*^f '^TO V«t*a8-C. PCL 1 O«{i<£0 VtC 

L. 5^-^'i^*7D-7^^' >i^«fi8cf -5. 

i^GWL 1 SrfStt^bLT. x-^S'iK* 0 V{c:/U^-\'- 

WL 1 (i) ^mmt-rtiii, s«y-h*sT 
^mit^mmf^m<D^m:^\^iz^^'r^. Tut)*,. =f 

4. 2-3©^)-g^^^fc*M«:-rS5^-^'«« 

{fl:±#fflW4>Kflti&ffl1t7^-^^DL 1 (j) BtC%* 
■r2>^^5— t;i^DM 1 Sriatt. T^-^'i^^DLl (j) 
•DLI (j) B®fltil[||«-t>;^T>ySA 1 (j) 

J;07'-^'i»fltt*tVc cXttO»Cjteasn«ie«, s 

ffl/ - K s T 1 fc«»5gttfiiffi*<«#)i*n-5. 



( 5 ) 

7 

L 1 ( i ) (1 = 1.2. • • • n) \Z-Z)\,'^Tm'AfT^ 

CO 0 1 0] 0 6fi. 01 CO^^mi*:;*^:!;^^ — 

cc/2t::±lf, ;t<i:;^«0 5TiJiiqL.fc^»%««*^ 
tut, yk-h«BE5£:#jE-r^i:€r. - h* ttig^^r 

[0 0 11] 07«. iaic03i^a#:^^:U7U-tw*3 

■i 5.>if=^^r-hx$>^. :^mmmx\t, mmnj^Mm so 

$>^^^tTm(Dmm\ZJ:-::>X:ty^m\ZU-:3rzt 

t*, ■r'<TCD'7- KJSWL 1 (i) <&0VfC-r'5. :k 
tC. yi^— hPL l®«ffi5:Vc c/2*^^)0V'vjli-1s 

^Sft^(CJ;t>TO V'N.»$o< 0*!t«$n-5fflfJr:/U- h 
m&iiOVizT^Ct^^X'^^<DX, 3fii5im«i:4^V/X-> 

\z, **J60iJlw<fcn«, ®#«t«^7II;fp-C. iSmffitt® 

Thxmfm^t^j^z>ts., &z>m<r>/^x\zn\^x% 
mi (Dmm^mmzmm\^. s^iSttco^gimft^^^r'j 
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^co, ^(Dmm&.±.x\t.mMmEE\z^\^<ts.^. 

[0 0 12] 01 0«. 0 1 CD^^tt^*:^^';^!^— tC 
$::frbT« V c c/20U"<;HzS)^$n-5<l:l^^fC, 

s.i^^m'^<j^mts^=?-\zmm.^n^. m'm^y<Dmz\t 

-5. mU-ty lit.^\Z±.^n=^^:^)Vh'y>'J7.^<Df 
- h«JEE«0 VtC^^it), T'U—httVc c/2©V'^;P 

y'JT.i'a^f—VmS.lfiOVt.lS.^ZLtXZ^Ki, p5^-\' 

*T$i);fit/h$< L, ajK:t7t*lcia^*M;:o VIC 
:^-5)J;5ftt-S. **iS0»JJci;n«, fBWj:0K-e«ig 

:tym\z-yu- h«JE*ji-^*Mco vtc^T^-ti--5c:i: 
*iT^scD-e, ^M(Dnw.^ymz^^mm.{^m(Ji^m 
ti'^m.mrr^z.Ltm<. vtzti^-oxmnM'm^ti^z. 

[0013] {^2<Dmmm) m\ :^^moym2 
<r>mmm\zii\,^^mmn.w-^=^')o^T\y—m'^^7r^-r'm 
mc^mmm mi) \z^^^^x\-i.-:ru-vi)^-r 
'^TWp^^:U-fe;i'fc:5»UT^i;®-ea6Sok?*u, 011 

x<o^^mx$>K>. «»:co:/u-hi6SPL 1 0 (i) , 

PL 1 0 ( i + 1) *^6«|figStl«. *lliS«flJfc*t»T 
tt. a«fiEffll^tC«0 3&yt0 4t|^;K;^^ifeT.Jj|fg^ 

[0 0 14] 01 2I±. 01 1 CD;<^:Uir;i/7W-fC*3 

0Vtca&-5. S-r. ffi^i^SAN 1 0S:Vc ctCtT-tr 

WL 1 0<&Vc c{CbT7^-^'iKW<^«fi:?&5g*fZ0 V 
lC-r«). GWL 1 0 5:0 VIC fcfLTx—iS'iK*f*7P 
-• 7^-<>y4>e^lCLfe(D-^. 7-Hi6lWL10 (1) ^ 

mmtr^. jfcic. ±i2'7-HiKfcsia-ra>c^:'j-ir;i' 
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«. W^^SANIO. S AP 1 0{Cj;0ir>X7>y^ 

Jfe«lf^*. ■r'<T©'7-H^WL 1 0 (i) (i = l, 
2 • • • n) lc-pt,iT*3C^cx.«< ■T'^TO^if^S'ltS 

2lHliUtHf(D'7-K«|ffitt^bCi5ViTtt, E12fC 

*5ViT,^^Tr*L/fcJ;e»(c. ^f-^^SAP 1 0<&Vc c 

i^PCL 1 0&flJttfl:b. x-iJ'filSrVc c/2tcyU 

^^-V-v'bTl^i-S. ^mtttfeJ^tl-i. 2mS&M(D'7 — 

\^mmmtizi=n,^xits mi 2\zt5^,^x,^mx^vrc^ 20 

*-f, PCL 1 0*#»tt^bL. ^^IfCGWLlO 
* Stt^bUT-r-^' Hernia SVc c/2*»e.0»c:Ttf-S 

f^wi^7o*c, £^-rbt>fi^i^pcL 1 o^mmtr 

}^'S:iii'-r^^-r^zit\zu^(ox\ ^m^mm-f}^>imm 
mm-^(om^mi^^^i&iznA.^f(i)mii^$>i>. -rut) 

&^^mn»^^/-^i^^<D:^m%mmt:n^tiivx 
f,^^m\z. $misi(D^mmi^^yy-^i^^<Dmmi!imm^ 30 

[0015] (B 3 (ommm) 0 1 3 *^Hj«B 3 
x$>^, :^mmm(D^mmi^:i^=^v\zm^mm^w^^ 

t€r»c«, 1 -rxD^^^rU-feJl/S: 1 :3®iat»^<i<i:t-^© 
»i^-r-5 7-h*i»WL 12 (i) , WL12 (i+1) 

^mmizmitit-r^, ^^m^nrzTm^mmitm^m 
mti.x 2-z>(D;'.^u±)\^\zmmmz^^:sn^. tt£ 
i:>t>. ^ti^ti<Dmmn»=¥\'/^>'^<D^m::^[^\znft:- 

<0-C. <t!l<0 1 o©^^:U-fe;U«, — ^ti9fd:ffl-®tcO*i£5. 
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[0016] (m4(0gliilS{RI) HI 2|s:fe^0!)m4 

7.;S'7^-f >;/i' . 7>yA • Ti'-bX • ;<^:>J (SRA 
M) C3SiK©«}figSJ#o^K««:;*^:U£fiifigt-SfcO 

ffifflW^^ltBtiy-H, ST 1 3i5j;OtST 1 3 BIC«, 
c/2t?»S. *|lig0iHcJ;tl«, ST13feJ:r;ST 

1 3 B©«EEtLT(Dif%ifffis>e?tti-rt€ri;:«. mm 
A.^t^iz^m:^f^hmmzKmr^> Lfc^^oT. m 

m-r^tfi^x'^^mj^A^^^. sfc. 

[0 0 17] 

immoymmtjimM'i 

mi] *f8?«©Sl<D^SS^JtC*3ttS^SI«{*:^tU 
[E2] ?Je3lECD^^«#:^^'jW7U'-«^*S^-r0-e 
[0 3] 01©^^U-b;U7^-lC:telt^tetft1»®S?*- 

[134] Hiro^^'j-t^i/yu—fctJtt-sifffisirjft^ 

[05] 0 1<D^^:'J-fc:;P'7W'-t*3tt-5. «Jg:t>B# 

[0 6] 01 w3agim#:><^ UTu—fctJtt^. 

[0 7] 0 l(D?fi^^#^^:U7U-(C*3ttS. 

ym\zn'^^^M:^muiiiiTmiPimr^'-r s.>i/^\' 
— hX$>^. 

[08] 2»i:fg?qwmi<D^ia0tJC*3lti.«JIS«JBE«^»|5I 
Sg o ffi :^ * S^f 0T- * -5 , 

[0 9 ] *^?«cDm 1 <Dsiiffi«aj(ci5ws«agttBE«iaiHi 

[010] *»l^©mi WilifiCSH-:felt«.7'^-h«tflr 

mmmm<omB^^^^Tmx$>^. 

[011] *^§^05®2roSli(igCsjJc*iit-5^^«#>cq& 
[012] 01 l<D^t'J-fe;U7U-H:fett-5. fIJSsh 



11 

[013] :^9im<Dfn3<r>mmm\z^»^^mm»^=E 

[014] :^mm<Dm4<D^t&m\z^iir^^mm»:^=E 
'j-feji/*^-r0T&5. 

DL n ( j ) 5'-i'«S 
WL n ( i ) ^-H^ 
WLn ( i) B ffitt^-Hi^ 

DWLn ^'S-C/— HiS 10 

DWLnB mmy^-u-ifm 

GWLn SfJteffl^-Ki^ 

PCn ( j ) zf'j^^-i^mm 

PCLn :^U9^-V->'$!ll9ISl 

mi] li 
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SAn (j) •t>7.7>:f 

SAPn ■t>:^7'>:/p?'-\'^;Uh7>>'X^'©|^«S 
SANn •fe>;^7'>:/n5^'V^;i'h7>>?X^'$0WiS 
I On AtB:^!!! 

I One mmxtiiti^^ 

YSn (j) •fe>x7'>ys*;«a 
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